Predicting the pressure at the wellbore in bounded circular reservoir has been the hub in the study of Reservoir Engineering. Predicting the pressures outside the reservoir was not an easy task. The Ei function method has been the only method for determining the pressure outside the wellbore of a bounded circular reservoir. The disadvantage of the Ei function method is that it involves rigorous iterations. This study sorts to use another approach to determine the pressure within and outside the wellbore at a glance. The finite element method was used in this study. The reservoir domain was divided into smaller subdomains and analysed. The results from these subdomains were assembled to represent pressure in the entire reservoir. The results obtained where shown tabular form (dimensionless pressure and dimensionless time) for dimensionless radii of 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 7, 8, 9, and 10. It 
Understanding the trend of pressure profile in a reservoir during primary depletion is essential in reservoir studies. Especially, for those reservoirs which are susceptible to perform two phases of hydrocarbon due to pressure drop (Danesh, 1998) . In this regard, any precise approach and model which include less assumption can be a reliable method. The fluid flow in reservoir or in porous medium has been a great interest of physicists, engineers and hydrologists who tried to predict the behaviours of compressible and incompressible fluids. They have designed several experiments so as to validate the implementation of their proposed correlations (Ahmed and McKinney, 2011) . The basic equation for predicting pressure distribution in a reservoir is the diffusivity equation. For this equation, the reservoir temperature is supposed to be constant which is a valid assumption in most cases.
Several methods have proposed to solve the diffusivity equation including numerical and analytical approaches. The diffusivity equation has been solved in dimensionless form (Lee and Wattenbarger, 1996) . Chakrabarty et al. (1993) provided a quantitative analysis of the effects of neglecting the quadratic gradient term on solving the diffusion equation governing the transient state. It should be noted that among the flow regimes in reservoir, the transient flow is the most significant state upon which such important characteristics such as permeability, reservoir capacity, and skin factor can be determined using well test analysis (Van Everdingen, 1953; Lee, 1992) 
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Transient pressure response for a well producing from a finite reservoir of circular, square, and rectangular drainage shapes has been studied by Van Everdigen and Hurst (1949); Miller et al. (1950) ; Aziz and Flock (1963) ; Earlougher et al. (1968) ; Ramey and Cobb (1971) ; Kumar and Ramey (1974) ; Cobb and Smith (1975); and Chen and Brigham (1978) Chatas (1953) and John (1982) conveniently tabulated these solutions for the following two cases: Infinite-acting reservoir and Finite-radial reservoir. Mishra and Ramey (1987) presented a buildup derivative type curve for a well with storage and skin, and producing from the centre of a closed, circular reservoir. Their type-curve applies for large producing times. The work by Ambastha and Ramey (1988) presents drawdown and buildup pressure derivative type-curves for a well producing at a constant rate from the centre of a finite, circular reservoir. The outer boundary may be closed, or at a constant pressure. The differences between the responses for a well in a closed, circular reservoir (fully developed field), and a well in a circular reservoir with a constant-pressure outer boundary (active edge water drive system, or developed five-spot fluid-injection pattern) were discussed. Design relations were developed to estimate the time period which corresponds to infinite-acting radial flow, or to a semi-log straight line on a pressure vs. logarithm of time graph. Producing time effects on buildup responses were studied using the slope of a dimensionless buildup graph proposed in Agarwal (l980) .
In all the literature reviewed so far, none has been able to predict reservoir pressure outside the well bore. To this end, this work sort to predict the reservoir pressure both within and outside the wellbore using the finite element method. 
with the assumptions that compressibility, c is small and independent of pressure, P; permeability, k, is constant and isotropic; In this work, the diffusivity equation was analysed for bounded circular reservoirs, the case in which the well is assumed to be located in the centre of a cylindrical reservoir with no flow across the exterior boundary and also the case of constant external boundary. 
Governing
iii.
Dimensionless Variables:
The above equations incorporate physical parameters such as permeability, and it would be futile to solve this problem for a particular combination of values for these parameters. Dimensionless variables are designed to eliminate the physical parameters that affect quantitatively, but not qualitatively, the reservoir response. The above equations are in Darcy units, and the dimensionless terms will render the system of units employed irrelevant. For this line source model, 3 dimensionless variables are required. In US Oilfield units, distance, time and pressure are replaced as follows: ( )
By defining dimensionless pressure and dimensionless time in this way, it is possible to create an analytical model of the well and reservoir, or theoretical 'type-curve', that provides a 'global' description of the pressure response that is independent of the flow rate or of the actual values of the well and reservoir parameters. Eq.1 can be transformed by substituting the following dimensionless variables in Eqs. 5-7 into eq. 1 and this becomes:
and the boundary and initial conditions become: 1. Dimensionless initial condition:
Uniform pressure in the reservoir
. Dimensionless inner boundary condition:
Constant rate at the well ( )
No flux across the reservoir
Eq. 8 can also be written in a condensed form as:
Assumptions; The assumptions used in proposing a solution to the diffusivity equation is as follows:
• The well is producing at constant flow rate. The reservoir is at uniform pressure, i P when production begins.
• The well, with a wellbore radius of w r is centred in a cylindrical reservoir of radius eD r .
• No flow across the outer boundary, i.e., at r.
The diffusivity equation was analysed for bounded circular reservoirs.
Finite Element
Formulation: Weak Formulation: In the development of the weak form, we assumed a quadratic element mesh and placed it over the domain and applied the following steps: From eq. 12, we have:
Multiply eq. 13 by the weight w function and integrate the final equation over the domain.
Eq. 14 becomes,
Integrating eq. 15 with respect to z , thenθ , over the limits, we have: In this analysis, we have withheld the computational details of the shape assembly of the finite element analysis (FEA) used. However, the authors would be glad to interact with researchers who may want to refer to the computational mathematics involved.
Time Approximation: Recalling eq. 24, 
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The α family of interpolation for time consideration is given as:
Substitute eq. 36 into eq. 35 and using the Crank-Nicholson Scheme where 
From the initial condition given in eq. 9 for a constant terminal rate case, it implies that when 0 = s , i.e., initial time, all dimensionless pressure in the reservoir will be zero. Also, the flow rate was constant all 
RESULTS AND DISCUSSION
This condition is applicable to bounded reservoirs. This is to say that the reservoir has been producing for a sufficient period of time so that the effect of the pressure disturbance has been felt in the outer boundary. In that case, the influence of the reservoir boundaries or the shape of the drainage area has effect on the rate at which the pressure disturbance spreads in the reservoir. It is therefore considered that the well acts as if it is surrounded at its outer boundary, by a solid "brick wall" which prevents the flow of fluids into the radial cell of the reservoir. This "brick wall" can either be in the form of a fault bringing about variation in the permeability of the walls of the reservoir or a high degree of anisotropy.
Furthermore, if the well is producing at a constant flow rate then the cell pressure will decline in such a way that the change in pressure with time will be approximately costant for all radius and time.
Eq. 39 was analysed to determine the various results obtained in the course of this study. The results obtained from this analysis have been presented in the form of tables of dimensionless pressure against dimensionless time. This is shown in Table 1. This  table comprises of different radial values of  dimensionless radius. From the Table 1 , it was observed that the graph did not start from the point where the dimensionless time was zero. The reason was that when the reservoir is opened, the reservoir will act as if it was infinite in size. At these points, the behaviour of the reservoir is different from its behaviour when it was finite in size. Therefore, these regions were not captured in this part of the analysis. When the pressure disturbance in now felt by the external boundary of the formation, the reservoir at this point behaves as if there is no flow of fluid into it. As this happens, the pressure in the reservoir begins to drop. These results presented in Table 1 are the dimensionless pressure at the well bore of the reservoir. The results obtained from this analysis were seen to agree with those already existing in literature. To test for the degree of accuracy, a percentage error between the FEM solutions and the Van Everdigen and Hurst solutions was conducted. The result shows a strong positive correlation between the two results.
As stated earlier, the results presented in Table 1 are the dimensionless pressure at the well bore at different dimensionless time. But when a pressure disturbance is created in a reservoir from the well bore, it is not only felt at the well bore but it travels through the entire reservoir to the external boundary. The dimensionless pressure at the external boundary tells us how well the reservoir is been recharged and how the reservoir pressure is been dropped. Therefore, it is important to know how this pressure disturbance affects other points of the reservoir at the same time. Thus, this analysis also presents change in dimensionless pressure with dimensionless time at different points within the reservoir at the same time. These are presented in Tables 2 to  3 . It was observed that the dimensionless pressure decreases from the well bore to the external boundary of the reservoir. What this means in actual sense is that the actual pressure in the reservoir increases from the well bore to external boundary. 
